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Ozet

Amag: Mediiller tiroid kanseri, tiim tiroid kanserlerinin yaklasik % 5'ini olus-
turur. Burada, bu nadir malignitenin klinik ve tanisal 6zelliklerinin, cerrahi ve
onkolojik sonuglarinin arastirilmasi amaglanmistir. Gereg ve Yéntem: 2010 ve
2015 yillari arasinda medidiller tiroid kanseri nedeniyle tiroidektomi ameliyati
yapilan 12 hasta retrospektif olarak degerlendirildi. Bulgular: Yas ortalamasi
57.2 yil olan 12 (7 erkek ve 5 kadin) tiroid mediiller kanseri hastasi vardi. Bo-
yunda kitle en sik (% 100) basvuru semptomu idi. Hiperkalsitoninemi 10 (%
83.3) hastada saptandi. Soliter nodiil 7 (% 58.3) hastada saptandi ve en sik
sonografi bulgu idi; stipheli servikal lenfadenopati ise 3 (% 25) olguda tes-
pit edildi. Total tiroidektomi minimum cerrahi yaklasim idi. Santral ve late-
ral boyun diseksiyonlari sirasiyla 10 ve 3 hastada uygulandi. RET mutasyonu
3 olguda saptandi. Izlem siiresi boyunca ti¢ (% 25) hastada niiks gelisti. Tiim
niksler bolgesel niikslerdi. Tartisma: Mediiller tiroid kanserinin yonetimi di-
ger sik gorilen tiroid kanserlerinden farklidir. Genetik tarama ve ailesel send-
romlarin arastiriimasi her zaman tanisal algoritmada standart bir arag ola-
rak akilda tutulmalidir. Total tiroidektomi ile birlikte santral boyun diseksiyo-
nu minimal cerrahi yaklasim olmaldir. Tim hastalar, yiiksek rekiirrens orani
nedeniyle cerrahi sonrasi yakin takip edilmelidir.
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Abstract

Aim: Medullary thyroid cancer accounts for approximately 5% of all thyroid
cancers. Herein, we aim to investigate the clinical and diagnostic charac-
teristics, surgical, and oncological outcomes of this uncommon malignancy.
Material and Method: A total of 12 patients who underwent thyroidectomy
for medullary thyroid cancer between 2010 and 2015 were retrospectively
analyzed. Results: There were 12 MTC patients (7 males and 5 females) with
a mean age of 57.2 years. Neck mass was the most common (100%) pre-
senting symptom. Hypercalcitoninemia was found in 10 (83.3%) patients.
Solitary nodule (7, 58.3%) was the most frequent sonographic finding, and
suspicious servical lymphadenopathy was detected in 3 (25%) cases. Total
thyroidectomy was the minimum surgical approach. Central and lateral neck
dissections were performed in 10 and 3 patients, respectively. RET mutation
was found in 3 cases. Three (25%) patients developed recurrence during the
follow-up period. All recurrences were locoregional. Discussion: The manage-
ment of medullary thyroid cancer is different than for other common thy-
roid cancers. Genetic screening and the investigation of familial syndromes
should be always kept in mind as a standard tool in the diagnostic algorithm.
Total thyroidectomy plus central neck dissection should be the minimal surgi-
cal approach. All patients should also be closely followed up after surgery, due
to high recurrence rate.
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Introduction

Thyroid cancer is the most frequent type among all endocrine
malignancies, with its rapidly increasing incidence worldwide
[1]. These cancers exist in four major subtypes based on histo-
pathological features: papillary, follicular, medullary, and ana-
plastic. Medullary thyroid cancer (MTC) compromises approxi-
mately 5% of all thyroid cancers; differentiated forms including
papillary and follicular cancers constitute the majority of cases
[2]. Unlike the differentiated thyroid cancers, MTC originates
from parafollicular C cells which secrete a variety of peptide
hormones such as calcitonin, serotonin, and vasoactive intes-
tinal peptide; therefore, it is accepted as a neuroendocrine tu-
mor. Among these bioactive peptides, calcitonin is a specific
biomarker with a high sensitivity in the diagnosis of MTC.

This uncommon thyroid cancer usually develops sporadically
(75%) whereas close to one-fourth of cases are in hereditary
forms including multiple endocrine neoplasia type 2 (MEN 2A
and 2B) and isolated familial type [3]. These hereditary forms
are caused by an activating mutation in the ‘rearranged during
transfection” (RET) gene, so genetic testing is of great impor-
tance in the initial management of MTC patients. The prognosis
of MTC is worse than for differentiated thyroid cancers, with a
10-year survival rate of 95.6% in cases localized to the thyroid
gland, but only 40% for the metastatic disease [4].

In this paper, we aim to review the clinicopathological features,
diagnostic and therapeutic challenges, genetic characteristics,
and prognosis of MTC through 12 cases who were treated and
followed up in a tertiary medical center in Turkey.

Material and Method

Patients and study design

Among the 418 patients who underwent thyroidectomy for
thyroid malignancy in a tertiary reference hospital in Ankara
between 2010 and 2015, 16 (3.8%) cases were diagnosed as
MTC at the final pathology. Four patients were excluded from
the study due to irregular medical records; therefore data of 12
cases were analyzed.

Patients’ characteristics such as age, gender, past history of
thyroiditis, family history of thyroid disease, radiation exposure,
comorbid systemic diseases, and the initial clinical symptoms
and findings were recorded. Preoperative laboratory investi-
gations including complete blood counts, routine biochemistry
analysis, f-T3, f-T4, TSH, thyroglobuline, anti-TPO, calcitonin,
and CEA, ultrasonographic and other radiological findings, and
histopathological features obtained by FNAC were also noted
in detail. All cases were screened for RET mutation and were
evaluated in terms of hereditary MTC, with laboratory tests of
serum calcium and 24-urinary metanephrines.

Treatment and follow-up

Total thyroidectomy plus central node dissection was the treat-
ment of choice for all the patients as a standard surgical ap-
proach, and all perioperative complications were recorded. The
patients were examined at regular intervals after surgery, with
general examinations, calcitonin and CEA measurements, and
appropriate radiological tests. A genetic screening was also
performed for the relatives of cases diagnosed with hereditary
MTC.

Statistical analysis

The Statistical Package for the Social Sciences (SPSS 21.0 soft-
ware, IL-Chicago- USA) was used for data analyses. Descriptive
analysis was done for demographic and clinical features. The
results were presented as mean+SD/percentages for continu-
ous variables, and number/percentage for categorical variables.

Results

There were 12 MTC patients (7 males and 5 females) with
a mean age of 57.2 years. There was no past history of thy-
roiditis, radiation exposure, or a family history of MTC. Neck
mass was the most common (100%) presenting symptom while
two (16.6%) patients also suffered from shortness of breath.
Routine laboratory tests including complete blood counts and
biochemical profiles were all within the normal limits. All the
cases were euthyroidic at the time of diagnosis, and none had
previously received any antithyroidal drug. Hypercalcitoninemia
was found in 10 (83.3%) patients while CEA was elevated in
only three cases (25%). The demographic data, clinical charac-
teristics, and laboratory findings of all patients are presented
in Table 1.

Table 1. Clinical data, sonographic findings, and pathological characteristics of
the patients (n=12)

Characteristics n (%)

Age (y) 57.25+11.4 (39-78)
Gender
male 7 (58.3%)
female 5 (41.7%)
Family history Nil
Exposure to radiation Nil
Thyroid function Euthyroid (100%)
Elevated CEA 3 (25%)
Hypercalcitoninemia 10 (83.3%)
Clinical presentation
Neck mass 12 (100%)
Shortness of breath 2 (16.7%)
Disphagia 1 (8.3%)
Pain at thyroid zone 1 (8.3%)
US findings
Solitary nodule 7 (58.3%)
Multiple nodules 5 (41.7%)
Microcalcification 5 (41.7%)
Pathological servical lymph node 3 (25%)

Dominant nodule size (mm) 24.2+11.2 (15-52)

Diagnosis on FNAC

Non-diagnostic 3 (25%)

Benign 4 (33.3%)

Medullary cancer 3(25%)
Findings consistent with papillary cancer 2 (16.7%)

Age and dominant nodule size were presented as mean+SD (range); other vari-
ables were presented as number (percentage). y: year, mm: milimeter

US was the first step radiological method in the diagnostic
work-up of the patients. Solitary nodule was detected in 7
(58.3%) cases; however, the remaining patients (5, 41.7%) had
thyroid glands in multinodulary pattern. The mean size of domi-
nant nodule was 24.2 mm, and suspicious lymphadenopathy in
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the lateral neck compartment was detected in 3 (25%) cases.
FNAC was performed in all patients, 3 of whomhad a suspicion
of MTC (Table 1).

Total thyroidectomy was the minimal surgical approach. Cen-
tral and lateral neck dissections were performed in 10 and 3
patients, respectively. All patients had a unilateral tumor with a
mean size of 12.5 mm. Two patients had transient hypocalce-
mia while transient hoarseness occurred in one case.

All patients were screened for genetic mutation of RET, and
VAL804 gene mutation of RET at the exon 14 was found in 3.
Genetic screening was also performed for their family mem-
bers. RET mutation was found positive in the children of a pa-
tient, and thus total thyroidectomy plus central dissection was
performed for those.

Three (25%) patients who had servical lymphatic metastasis
at the initial surgery developed recurrence during the follow-up
period. All recurrences were locoregional, so lateral neck dissec-
tion was performed. All operative data, pathological findings,
and oncological outcomes are presented in Table 2.

Table 2. Perioperative findings and oncological outcomes of the patients
(n=12)

Characteristics n (%)
Type of surgery

Totally thyroidectomy alone 2 (16.7%)

Totally thyroidectomy with central dissection 10 (83.3%)

Lateral neck dissection 3 (25%)
Tumor size (mm) 12.5+6.6 (3-26)
Presence of central lymph metastasis 4 (33.3%)
Presence of servical lymph metastasis 3 (25%)
Lymphatic invasion 4 (33.3%)
Vascular invasion 5 (41.7%)
Perineural invasion 7 (58.3%)
Extra thyroidal invasion 2 (16.7%)
Multifocality 1 (8.3%)
Bilaterality Nil
Postoperative complication

Temporary hypocalcemia 2 (16.7%)

Temporary hoarseness 1 (8.3%)
RET mutation 3 (25%)

Duration of follow-up (mo) 26.9+14.4 (8-48)

Recurrence 3 (25%)

Tumor size and duration of follow-up were presented as mean+SD (range);
other variables were presented as number (percentage). mm: millimeter, mo:
month

Discussion

Sporadic and familial hereditary forms of MTC have various
clinical presentations as well as genetic features. The patients
with sporadic MTC are usually in their fifth or sixth decade, with
a slight female preponderance. However, the hereditary forms
have a younger onset, of which MEN2A and familial thyroid
cancer typically present when patients are in their 30s, and
MEN2B usually presents in those younger than age 20. In our
case series, 10 of 12 patients were diagnosed as sporadic MTC,
with a median age of 55 years. On the other hand, our 2 cases
with hereditary MTC did not have an earlier age of presenta-
tion compared with the sporadic ones, probably due to the small

number of patients in our study.

Sporadic MTC usually presents as a painless solitary thyroid
nodule; however, multifocality and bilaterality are more com-
mon in the hereditary forms [5]. Similarly, asymptomatic soli-
tary nodule was the most common initial finding in our patients
with sporadic MTC, and one of 2 hereditary cases had multifo-
cal tumor. In addition, shortness of breath and disphagia were
present in two and one patients, respectively; however, these
findings were related to the large size of the thyroid gland, not
to the extrathyoidal invasion of the tumor. At the time of di-
agnosis, neck lymph node metastases are detected in approxi-
mately 50% of cases, while distant metastases occur in 10% of
cases [6]. The patients with large tumor size or multifocal tu-
mors are reported to be at high risk of lymph node involvement
[7]. However, in our study, servical lymph node metastasis was
found in only 2 patients who had a tumor larger than 2 cm, and
no distant metastasis was detected at the time of diagnosis.
In some MTC patients, hormonal symptoms such as flushing
and diarrhea caused by excess secretion of calcitonin may be
the initial clinical presentation [8]. Moreover, a small number
of patients may present with systemic manifestations due to
secretion of several peptides and substances, including vasoac-
tive intestinal peptide, chromogranin A, bombesin, neurotensin,
carcinoembryonic antigen (CEA), somatostatin, and adrenocor-
ticotropic hormone (ACTH). Among these patients, excessive
secretion of ACTH can result in the ‘ectopic ACTH syndrome’ [9].
Only 3 patients suffered from diarrhea at diagnosis although
the majority of cases had hypercalcitoninemia. It is well known
that serum calcitonin level has been routinly used as a spe-
cific tumor marker with high sensitivity rate for MTC diagnosis
[10,11]. It is also useful in detecting recurrence after surgery.
However, many physiologic and pathologic conditions such as
physical activity, hypergastrinemia, hypercalcemia, renal insuf-
ficiency and proton pump inhibitory drugs are also related to
hypercalcitoninemia, and only up to 40% of all cases with high
levels of calcitonin associated with a thyroid nodule actually
have MTC [12]. Therefore, calcitonin screening is not routinely
recommended in the guidelines of the American Thyroid Asso-
ciation (ATA). It should be also noted that a normal preoperative
calcitonin value cannot always exclude the diagnosis of MTC
[13]. The other biomarker, carcinoembryonic antigen (CEA), is
also produced by neoplastic C cells, and is widely used as a
prognostic tool during the follow-up of the MTC patients, espe-
cially when preoperative serum calcitonin values are negative
[14]. CEA is found in >50% of MTC patients, and the values
of 30 ng/ml and above highly indicate the inability to cure the
patient with surgical intervention and indicate a poor prognosis
[15]. In addition, CEA level greater than 100 ng/mL was report-
ed to be associated with extensive lymph node involvement and
distant metastasis [13]. In our study, CEA was not a standard
part of the preoperative diagnostic work-up, but it was rou-
tinely screened during the follow-up period, in addition to cal-
citonin. However, except in one case, CEA was not elevated in
patients who developed recurrence.. High serum calcitonin lev-
els were found in all patients with reccurrence. Chromogranin A
is another useful diagnostic and prognostic marker in patients
with MTC, but it can be elevated in many other neuroendocrine
tumors [16]. This biomarker was not routinely used in the pres-
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ent study.

In the diagnostic work-up of a patient presenting with a thyroid
nodule, a family history of MTC, the presence of the symptoms
and signs associated with pheochromocytoma, hyperparathy-
roidism, or MEN-2 syndromes should alert the physician to the
potential diagnosis for MTC. Subsequently, neck US should be
performed as in the classic approach to thyroid nodules. MTC
has no pathogonomic feature on US; however it can be useful
to show the nodule characteristics, additional thyroid patholo-
gies, and the presence of enlarged lymph nodes, and to perform
FNAC on the suspicious nodules. CT or MR of the chest and
the neck can provide useful information when the lymphatic in-
volvement extends into the mediastinum or deeper parts of the
neck. In our study, US and FNAC were performed in all patients
as the first step in the diagnostic algorithm. On US, 7 patients
had solitary nodule while multinodularity was found in the re-
maining 5 cases. Additionally, sonographic enlarged and suspi-
cious regional lymph nodes were detected in only 3 patients
with MTC.

In most cases with MTC, FNAC cannot provide a definitive di-
agnosis before surgery. Similarly, the diagnosis of MTC was
obtained by FNAC in only 3 patients preoperatively. The pres-
ence of stromal amyloid without thyroid follicles are the main
cytological characteristics. Immunstaining for calcitonin, chro-
mogranin A, or CEA can also help confirm the diagnosis. C-cell
hyperplasia is another histopathological entity, which is usually
considered a precursor of malignancy in hereditary disease.
However, its implication in non-hereditary disease is controver-
sial [13]. Similarly, 2 of the 4 cases with C-cell hyperplasia were
diagnosed as hereditary MTC.

All cases were evaluated in terms of accompanying hereditary
syndromes including isolated familial type, MEN 2A and 2B.
Among the hereditary forms, MEN2A is the most common type
(up to 90% of hereditary MTC) which contains MTC (100%d),
phaeochromocytoma (50%), and hyperparathyroidism (20%).
Cutaneous lichen amyloidosis and Hirschsprung’s disease are
the other minor manifestations of MEN 2A. The second sub-
type, MEN 2B, comprises some 5-10% of MEN syndromes, and
comprises MTC (100%), phaeochromocytoma (50%), marfanoid
habitus, enteric ganglioneuromas, mucosal neuromas of the
tongue, lips and subconjunctival areas and medullated corneal-
nerve fibres. Isolated familial MTC is characterised by the ab-
sence of hyperparathyroidism or pheochromocytoma in two or
more family generations or the presence of mutations in the
RET oncogene. In our study, the majority of the patients were
classified as sporadic MTC in accordance with the literature.
Biochemical investigations such as urinary VMA, metaneph-
rine, and radiological evaluation such as abdomen CT and MR
were performed for all cases to detect the presence of clinical
manifestations related to MEN syndromes. However, no disor-
ders related to MEN syndromes were found in our patients, and
therefore the two hereditary MTC patients with RET mutations
were classified as familial MTC.

Genetic analysis was also one of the main parts of the diagnos-
tic work-up of patients included the study. It is known that mu-
tated RET gene is found in virtually all cases with MEN 2 syn-
drome while approximately half of the sporadic MTC patients
carries this mutation [17,18]. In the present study, mutated RET

gene was detected in 2 cases with hereditary disease; however,
only 3 of 10 patients diagnosed as sporadic MTC had this mu-
tated gene.

Total thyroidectomy with central lymph node dissection should
be the treatment of choice for the MTC patients at a minimum.
Most of the cases with a palpable tumor have metastasis in the
central nodal compartment, and thus central lymph node dis-
section provides more curability than total thyroidectomy alone
[19]. Ipsilateral neck dissection is required when enlarged/
suspicious lymphadenopathies are detected by US or physical
exam, central compartment lymph nodes are involved, or the
primary tumor size is larger than 1 cm. In our study, the majority
of cases underwent total thyroidectomy plus central dissection
while lateral neck dissection was performed in 2 patients with
metastasis in the servical lymph nodes. Total thyroidectomy
alone was performed in two patients with benign FNAC. Ad-
ditional central dissection was not performed due to the good
prognostic features of the tumor and the unwillingness of pa-
tients to have another operation. The surgical management of
the patients with MEN syndromes is different from the cases
with isolated MTC because of the co-existing diseases includ-
ing phaeochromocytoma and hyperparathyroidism. All patients
with hereditary MTC should be screened for these diseases. If
present, phaeochromocytoma must be removed surgically prior
to thyroid surgery, due to the potentially lethal risks of anaes-
thesia. For the patients with a single adrenal tumor, unilateral
adrenalectomy or a cortical-sparing surgery is an efficient ap-
proach. However, cortical-sparing surgery on at least one side,
with close monitoring of the residual tissue, is offered for the
cases with a single adrenal gland, or the patients with bilateral
tumors [20]. In patients with MEN 2A, hyperparathyroidism is
usually caused by one or more parathyroid adenomas. There-
fore, if present, removal of the enlarged parathyroid glands
should be performed at the time of thyroidectomy [21]. There
was no MEN syndrome in our study, thus no such operations
were needed.

MTC originates from parafollicular C-cells which do not accu-
mulate iodine, and therefore radioactive iodine (RAI) therapy
has no place in its management. In a study by Meijer et al [22],
no significant additional value of RAI was found in the treat-
ment of all MTC subtypes. In accordance, RAI was not a part
of our therapeutic approach to MTC patients. Both radiation
therapy and conventional chemotherapy have limited efficacy
in patients with MTC. In recent years, several emerging treat-
ment options targeting the RET receptor tyrosine kinase have
been reported. Among those, vandetanib and cabozantinib are
approved by the U.S. Food and Drug Administration, and are
recommended for the the treatment of progressive and meta-
static MTC [23,24]. Neither chemoradiotherapy nor other tar-
geted therapies were applied in the study group.

In conclusion, MTC is a rare form of thyroid malignancy and its
management should be different than for other common dif-
ferentiated thyroid cancers. Genetic screening and the evalu-
ation of familial syndromes should always be a standard part
of the diagnostic work-up in MTC patients. Initial surgery has a
very crucial role in the management of patients with MTC, and
therefore, at a minimum, must be a total thyroidectomy plus
central neck dissection. All patients should be closely followed
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up after surgery, due to high recurrence rate.
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